Sexual health is considered of fundamental importance in people's lives. Since it is determined by physiological, psychological and social factors, the investigations of these aspects are relevant to full comprehension of this phenomenon. Endocrinological conditions, as overweighed and normal body mass indexes were addressed as the main factors in women' sexual function, which can affect level of sexual hormones; and as a consequence, lead to sexual dysfunction. Body mass index of 370 women were analyzed to indentify the implications in their sexual life, using the Female Sexual Function Index (FSFI) inventory, with six domains that assess different aspects of women' sexual activity and satisfaction. The main results show no statistical differences between normal and overweighed body mass index. However, there were significant differences between different phases of life as Reproductive, Perimenopause, and Postmenopause women, in which the youngsters showed better FSFI scores, better sexual function, than the older ones. Also, significant differences were found when time of marriage was taken into account, the longer the relationship, the worse the sexual function. We concluded that not only endocrinological variables may explain the sexual function in women, but also psychosocial variables as age, and time and quality of their relationships.
Introduction
Sexual health is considered of fundamental importance to the longevity of affective relationships and it is seen as one of the factors that help the occurrence, recovery and maintenance of well-being and overall good health of the individual (Mulhall, King, & Hvidsten Glina, 2008) . Initially human sexual response was defined as a four-phasic phenomenon, consisting of: desire, arousal, orgasm and resolution; later on Kaplan (1981) reformulated this model to a triphasic phenomenon, consisting of: desire, arousal and orgasm. Therefore, a sexual dysfunction involves a change in one or more phases of the sexual response cycle or the pain associated with the intercourse, which manifests itself in a persistent or recurrent way (Abdo & Fleury, 2006) .
Results of the National Health and Social Life survey, held in the United States in 1999, show that from a total of 1749 women and 1410 men aged between 18 and 59 years, the most common victims of sexual dysfunction were women (43%) compared to men (31%) (Laumann, Paik, & Rosen, 1999) . In the Brazilian literature, similar studies have also found a high incidence of sexual dysfunction among women. In a study conducted in 18 Brazilian cities, 3148 women aged between 18 and 70 years were surveyed; 51% of them reported some sexual dysfunction (Abdo, 2004) . In another study (Mendonça, Silva, Arrudai, García-Zapata, & Amaral, 2012) half of the women reported at least one sexual dysfunction; 26.7% reported a lack of sexual desire and 23.1% reported pain during intercourse; in a cross-sectional study of 100 women aged from 20 to 39 years, the results also showed that 36% of them reported some sort of sexual dysfunction (Ferreira, Souza, & Amorin, 2007) . Barroqueiro, Araujo, and Garcia (2012) point out that a few studies investigate sexual function among overweight and obese women (in which the body mass index is equal to or higher than 30 and 25, respectively). The body mass index is the ratio between weight in kilograms and the square of the body height in meters (kg/m 2 ) (Lagergren, Mattsson, & Nyrén, 2014) . The study mostly investigated only the sexual difficulties related to obesity. The study of sexual function of these women is important once this condition is associated with a higher prevalence of metabolic disorders, including depression and sexual dysfunction (Morotti et al., 2012; WHO, 2014) .
Overweight and obesity are defined as abnormal or excessive fat accumulation that may impair health and have the potential to promote sexual dysfunction through several mechanisms, by increasing the weight on the pelvic floor muscles, changing its function, change in body image related to the self-perception of sexual attractiveness and depression (Huang, Stewart, Hernandez, Shen, & Leslee, 2009) . Moreover, endocrinological studies argue that the obese adult women produce sex hormones in excess, which increase both sexual desire and sexual functioning (Morotti et al., 2012) .
The studies' results on the correlation index of sexual function among overweight and obese women are contradictory, some of the studies have not found good levels of sexual function among these women (Erenel & Kiline, 2013) differently to (Bajos, Wellings, Laborde, & Moreau, 2010) . Studies that show lower sexual function contradicts the literature that asserts that overweight and obese women produce sex hormones in excess (Morotti et al., 2012) . The results of such studies as Erenel & Kiline (2013) show that the rates of sexual function among overweight and obese women are not as high as they were expected to be according to the levels of circulating sex hormones, unless other variables are influencing these responses. In a study in which the Female Sexual Function Index (FSFI) questionnaire was used to determine the prevalence of sexual dysfunction in obese women, 43% of them stated that the excess weight had damaged their sexual life, 13% of participants had a severe sexual dysfunction, in all domains of sexual function (sexual desire, sexual arousal, vaginal lubrication, orgasm, sexual satisfaction, and pain) and showed impaired function (Erenel & Kiline, 2013) . Also, in the study by Vilas-Boas Sartori, Souza and Carneiro (2011) weak correlation between the ability to contract the pelvic floor muscles and the degree of obesity was found, indicating that the degree of obesity cannot influence the ability of pelvic floor contraction. This may imply that other variables have an effect on sexual function in obese women.
So, what would be the consequences of overweight and obesity in female sexual response? Is it possible that factors other than excessive sex hormones are affecting the differences found related to female sexual function among overweight and obese women?
It is possible that overweight and obese women have a favorable hormonal modulation for a good sexual function, however, a woman may present sexual dysfunction due to other factors, such as altering perception of body image distorted from the social impositions, the cultural characteristics of countries where sexuality is seen as a taboo, the quality and length of relationship and others (Erenel & Kiline, 2013; Liu, 2003) .
Human sexual behavior, despite being influenced by current contextual variables, has a phylogenetic history that has evolved with our species, and independent of culture, it presents key components to maintaining loving relationships even in the current environment (Buss & Shakelford, 2008; Fisher, 2004; Gangestad, Haselton, & Buss, 2006; Lippa, 2007) . Fisher (1998 Fisher ( , 2000 Fisher ( , 2004 proposed that a set of adaptations or neural systems were selected in ancestral environments, which have contributed to the survival and reproduction of our species, namely: lust, romantic relationship and attachment. Lust is the stage in which there is the desire for pleasurable sexual experiences and makes the individual seek to engage sexually with another (Fisher, 1998 (Fisher, , 2000 (Fisher, , 2004 . Then there is the stage of passion, which lasts on average 36 months, the main feature of this system is the concentration of power in the partner characterized by obsessive thoughts and anxiety of separation, reducing the risk of sexual or amorous infidelity (Fisher, 1995 (Fisher, , 2004 Marazziti Rossi & Cassano, 1999 , Retry, 1979 . According to Fisher (2004) , in the passion stage there is an excess of dopamine which stimulates testosterone production, increasing desire. In the other words, it maybe stimulates couples in love and therefore in a more recent relationship less likely to have sexual dysfunction. However, after the passion stage some couples can get to the third system. The attachment system, which is responsible for the sense of security and closeness in a loving relationship, is marked by the need for the presence and company of the mate. In the absence of cultural restrictions, most of relationships may have an end before they reach the second system, attraction. However, in most societies there exist a set of rules to keep the couples together until later life of death of one of the spouses, even in the lack of mutual interest. When relationships are held by cultural forces rather than by individual's will, we may ask if sexual dysfunction found in many studies can be attributed to those forces instead of individual's psychological or physiological problems.
Thus, despite the high incidence, it is very complex to determine the cause of sexual dysfunction, because sexuality is probably a multidimensional phenomenon associated with biological, psychological, socio-cultural and interpersonal determinants (Piassaroli, Hardy, Andrade Ferreira, & Osis factors, 2010) . As discussed above, there are still discrepancies in the literature about the presence of sexual dysfunction in overweight women and the variables that influence this response. Therefore, the present study aimed to determine and compare the rate of sexual function at different stages of life as well as the length of the relationship between overweight women and women with normal body mass index.
Methods

Participants
This study has been approved by The inclusion criteria were women with a BMI (Body Mass Index) higher or equal to 25, heterosexual, in a stable relationship for more than six months, sexually active with children. Women taking antihypertensive, antidepressants (Brill, 2004) , women with prior hysterectomy (Sousa, Sousa, & Silva, 2000) , who have had surgery reconstruction of the pelvic floor (perineoplasty) and neurological damages that may compromise the sexual response were excluded from the study.
Instruments
In order to assess the sexual function of the participants, the FSFI questionnaire-developed in the US, and translated to the Portuguese language, was applied. The scale has good psychometric evaluation, including studies of reliability, validity and convergence of discrimination and a 19-question-questionnaire developed to be self-applied which proposes to assess female sexual response, all multiple choice grouped into six domains: desire, arousal, lubrication, orgasm, satisfaction and pain. The scores of the subscales are corrected and added, making a final score ranging from 2 to 36. Higher scores indicate a degree of better sexual function (Hentschel, Alberton, Capp, Goldim, & Passos, 2007) . Based on the analysis of sensitivity and specificity, Wiegel, Meston, and Rosen (2005) found an FSFI total score of 26.55 to be the optimal cutoff point to differentiate women with and without sexual dysfunction.
Procedure
Initially, the participants were told about the objectives of the study before requesting for their free and informed consent; the BMI of the participants were calculated according to the criteria proposed by Kopelman (1994) , we applied the Female Sexual Function Index questionnaire (FSFI) and in addition, the social demographic data collect from a semi-structured questionnaire.
Data Analysis
Both Student's t test and one-way ANOVA were performed when appropriate. In further analyzes the non-parametric Mann-Whitney and Friedman tests were used instead. Post hoc tests were applied when appropriate, using the Games-Howell correction for multiple comparisons. Initially, women were grouped into Normal BMI and BMI Overweight. Due to the breadth of the age of women in the sample, we established three age groups, 18 -39 years (Reproductive), 40 -50 years (Perimenopause) and 51 -70 years (post-menopausal) ( Table 2) . Finally, the last grouping criteria correspond to the length of marriage. The average length of marriage was 18.59 years (SD = .73), however the magnitude of relationships was less than 1 year to 52 years. For this reason, women were grouped into five groups of length of relationship. The following groups were created, 0 -5 years, 6 -10 years, 11 -19 years, 20 -29 years and 30 -52 years ( Table 3) .
Results
Socio-Demographic Assessment
132 overweight women answered the Female Sexual Function Index (FSFI) questionnaire. Their ages ranged between 20 and 66 years with an average of 49.18 years (13.6% were 60 years and the remainder of the sample was variable) (SD = 10.03), and 89.4% were over 40 years. The majority of participants, 47.5% had completed high school and 35.8% were graduated or post-graduated. 58.2% of participants have been married for over 21 years, 12.3% have been married for five years, 13.1% have been married for 6 -10 years and 16.4% have been married for 11 -20 years. 78.7% of women said they did not find sexual satisfaction outside marriage, while 12% reported to find a lot or quite sexual satisfaction outside the marriage (N = 75). In this group the mean of total score and Sexual Function Index was 26.35 (SD = 5.7).
231 women with normal body mass index answered the Female Sexual Function Index (FSFI) questionnaire. The ages of these women ranged between 19 and 70 years, with an average of 40.84 years, and 57.2% were above 40 years. Most participants, 51% were graduated or post graduated and 36.6% had finished high school (N = 145 for education). 37.4% of participants have been married for more than 21 years and 26.5% have been married for five years, 12.9% have been married for 6 -10 years, and 23.2% for 11 -20 years. 81.9% of women said they did not find sexual satisfaction outside marriage, while 3.9% reported finding a lot or quite sexual satisfaction outside the marriage (N = 105). In this group the average of total score and Sexual Function Index was 27.37 (SD = 5.28).
Analysis of Sexual Function Index (FSFI) Table 1 shows scores for each FSFI domain and FSFI total for normal and overweight groups. 
BMI Effects on Sexual Response
Based on previous studies that indicated differences in FSFI of women in normal and overweight conditions, woman's age and length of marriage, analyzes were performed taking into account these three variables. However, in this study, no significant differences were found among women in normal and overweight conditions, except for the sex drive and lubrication domains, but not the general score (Desire: t 361 = 2.110, p = .036; Excitement: t 361 = 1.692, p = .091; Lubrication: t 361 = 2.840, p = .005; Orgasm: t 361 = .898, p = .370; Satisfaction: t 361 = .540, p = .590; Pain: t 361 = .079, p = .937; FSFI: t 361 = 1.712, p = .088). Considering the results, women in overweight and normal conditions were considered in the same group, so they were analyzed considering their age and length of marriage.
Age Effects on Sexual Response
Due to the breadth of women age in the sample, we established three age groups, 18 -39 years (Reproductive), 40 -50 years (Perimenopause) and 51 -70 years (post-menopausal). Women in the three age conditions ( Table 2 ) differed significantly in all domains in both general and FSFI score, except for the area of pain (Desire: F 2, 365 = 12.822, p = .001; Excitement: F 2, 365 = 27.832, p = .001 Lubrication: F 2, 365 = 15.145, p = .001; Orgasm: F 2, 365 = 4.904, p = .008; Satisfaction: F 2, 365 = 9.166, p = .001; Pain: F 2, 365 = 2.658, p = .071; FSFI: F 2, 365 = 17.164, p = .001). The Games-Howell statistic was used for multiple comparisons finding significant differences between all comparisons except for the Score of Orgasm for Reproductive and Perimenopause groups; score of satisfaction, groups Perimenopause and Post-Menopause. By analyzing each age group separately in normal and overweight conditions no significant differences were found.
Effects of the Length of Relationship on Sexual Response
The mean length of marriage was 18.59 years (SD = .73), however the magnitude of relationships was less than 1 year to 52 years. For this reason, women were grouped into five groups of length of relationship. The following groups were created, 0 -5 years, 6 -10 years, 11 -19 years, 20 -29 years and 30 -52 years (Table 3) . Except for the satisfaction domain, there were significant differences between the FSFI domain scores and the overall score according to the length of marriage (Desire: F 4, 279 = 3.505, p = .008; Excitement: F 4, 279 = 4.837, p = .001; Lubrication: F 4, 279 = 2.778, p = .027; Orgasm: F 4, 279 = 2.744, p = .008; Satisfaction: F 4, 279 = .880, p = .476; Pain: F 4, 279 = 3.361, p = .01; FSFI: F 4, 279 = 4.393, p = .002). The Games-Howell test identified significant differences in the desire score and arousal, only in the group of 0 -5 years and groups of 20 -29 years and 30 -52 years, in the satisfaction and general FSFI score between the group of 30 -52 years and groups of 0 -5 years and 11 -19 years; Orgasm score between groups 11 -19 years and 30 -52 years. By analyzing each length of marriage group separately in normal and overweight conditions no significant differences were found. 
Discussion
A mean index of 27.37 sexual function for the group of women with normal BMI and 26.35 in overweight women was found, with no significant difference. However, considering the scores that define sexual dysfunction, the overweight group shows a slight disadvantage that may have alterations in sexual function. This result is consistent with those described in the research of Sacomori, Cardoso, Souza, Poto, & Cardoso (2013) , which found no significant difference in the scores for sexual function among women with normal BMI, overweight and obesity. The results in the research of Silva Rego, Galvão, Florencio, Cavalcante (2012) indicates a prevalence of increased risk for sexual dysfunction of 78% for overweight and obese women. Some authors claim that both overweight and obese woman has increased production of sex hormones which could increase both the desire and sexual function. However this increase in hormone production was not confirmed by the research of Carrilho (2011), which measured the serum concentrations of steroid hormones (cortisol, estradiol and dehydroepiandrosterone-DHEA) and evaluated the presence of sexual dysfunction using the FSFI questionnaire in obese women, with no association between sexual dysfunction, hormone levels and obesity was found.
Thus, the results of the research indicate that obese and overweight women do not have a higher amount of sex hormones. Furthermore, the group with normal BMI had higher Desire and Lubrication scores than the overweight group. These findings corroborate those found by Silva et al. (2012) and Carrilho (2011) , which the score of desire was also pointed to be higher in people with normal BMI than in overweight ones.
However, as in the present study measurements of sex hormones between groups were not made, it is not possible to assert that the statistical differentiation in rates of sexual function is due to the similarity between the levels of sex hormones in overweight and normal BMI women. Perhaps the reasons why these women do not have better rates of sexual function are related to other variables such as cultural factors-how each population deals with sexuality, the length of relationship and body image. Otero, Fernandez and Castro (2003) conducted a study with 325 women, analyzing the following variables: fear of putting on weight, body dissatisfaction, physical attractiveness and self-esteem. The researchers found a positive relationship on sexual activity; however, they found no relationship between body mass index, body image distortion and expression of sexuality. The results of this study indicated that variables such as age and length of relationship were more relevant to changes in sexual function index than the differences between normal BMI and overweight.
The results showed that women under 40 years old had significantly higher FSFI scores with higher levels of desire, arousal, lubrication and satisfaction than women who were over 40 years, indicating that women over 40 years have a higher risk of experiencing sexual dysfunction. This suggests that women over 40 years, as they are approaching the climacteric period marked by a series of changes caused mainly by falling estrogen levels, are more likely to report impairment of the urogenital tract such as urethral syndrome, the increase of urinary infections frequency, urinary urgency, dyspareunia, and vaginal dryness with important repercussions in the sexual sphere of women (De Lorenzi, Danelon, Saciloto, & Padilla Jr, 2005; Lopes, 2003) ; (Nijland et al., 2008) . In addition, there is also skin aging caused by the collagen reduction and the tendency of accumulating fat which affects the self-image, contributing to lower self-esteem and even the decline in sexual desire (De Lorenzi et al., 2005) .
When the FSFI score is analyzed considering the length of marriage, the results showed that women who have been married for less time had higher FSFI scores than the ones who have been married longer, and this difference was statistically significant in both with normal BMI and the overweight groups.
Studies by Anthony Smith et al. (2011) about sexual satisfaction involving the importance of desire in sexual frequency in Australian heterosexual couples, found a positive relationship between the frequency of sex and overall sexual satisfaction. Considering men, the ones who tend to want sex more often than women. Among couples, the frequency of sex tends to decrease over time.
These results are consistent with the findings of Fisher et al. (2002) who point out that there is a sophisticated neural phylogenetic circuitry that subsidize the different behavioural responses depending on each stage the relationship is, which is also related to sexual hormones.
Short-term couples are probably still on the stage of passion, which lasts on average between 18 months to 3 years. This stage has the obsession with the partner as one of its main characteristic, which makes couples spend more time exploring the relationship. In this stage, besides the couples explore the relationship more they probably feel more desire (and seek sex more often) because they are experiencing lots of dopamine, which stimulates the production of testosterone. Such hypotheses may explain why the couples in this study-short-term ones, have better sexual function.
Considering the participants of this study, the relationship found between level of sexual function and length of relationship, indicated a decrease in sexual function in long-term relationships. In these relationships we found that the FSFI levels decreased to 24.49, which indicates possible sexual dysfunction in this group. Some specificities in neural attachment system, proposed by Fisher (2004) , make us assume that the couples who are experiencing them are more likely to express sexual dysfunctions. As these neural systems do not need to occur in the following order (lust, passion and attachment) and may even occur simultaneously (Fisher, 2004) , attachment need not necessarily be associated with good sexual performance with the partner not the satisfaction relationship. If the stage of attachment in general is the last stage in a relationship, then we can assume that long-term couples may have a strong attachment, which does not imply the existence of a good sexual function. Furthermore, hormones related to sex drive as estrogen and testosterone concentrations are lower during this phase (Fisher, 2000; Fisher, 2004; Fisher et al., 2002) . In addition, one of the main consequences of the attachment between couples is increasing exploration environments unrelated to the relationship, which can decrease the frequency of sexual activity among couples (Fisher, 2004; Rebello, 2012) . Sexual activity is one of the variables responsible for increasing testosterone levels (Nelson, 2011) , and if testosterone decreases, we can assume that these couples have a higher propensity to sexual dysfunction at least on the desire level.
Moreover, the passion stage ends in long-term relationships, moment in which couples spend less time on sexual activity and more time raising children and concerns about the welfare of family and the marriage itself. The presence of the partner in everyday life becomes more important than the sexual satisfaction that she/he promotes. Fisher (2004) also hypothesizes that humans have a propensity to maintain serial monogamy. Serial monogamy happens when the couple stays together for a period of time needed to grow their children until their basic neuromotors functions are developed, and if the relationship has become unsatisfactory, it can be undone, the moment which she/he can engage in a new relationship. If couples have propensity for serial monogamy it may be hypothesized that many couples keep long-term marriages due to other variables-not only love, but also cultural forces. This hypothesis supports the idea that there is a huge probability of long-term couples express sexual dysfunction due to a other variables.
Conclusion
The analysis showed the rate of 27.37 of sexual function for the group of women with normal BMI and 26.35 in overweight women, showing no sexual dysfunction considering the FSFI in both groups, according to parameters established by the literature, or, that in this study the sexual dysfunction was not controlled by the normal or overweight BMI factors. However, the rate of sexual function is controlled by factors such as age and length of relationship, in which the younger married women and short-term married women (regardless of age) had better sexual function index compared to older ones and long-term married women (regardless of age), where higher scores were in the domains of desire, arousal and satisfaction. 
